X-ray Photoemission Electron Microscopy X-PEEM unites the chemical specificity and magnetic sensitivity of soft x-ray absorption techniques with the high spatial resolution of electron microscopy. The discussed instrument possesses a spatial resolution of 50 nm and is located at a bending magnet beamline at the Advanced Light Source, providing linearly and circularly polarized radiation between 250 and 1300 eV. We will present examples which demonstrate the power of this technique applied to problems in the field of thin film magnetism. The chemical and elemental specificity is of particular importance for the study of magnetic exchange coupling because it allows separating the signal of the different layers and interfaces in complex multilayered structures. Here, we will especially address the problem of exchange bias at ferromagnet / antiferromagnet interfaces. We will show that PEEM provides unique information about the interface magnetic structure, shedding light on the origin of the exchange bias phenomenon. We will also discuss future extensions of the PEEM technique allowing the investigation of magnetic surfaces with unprecedented temporal and spatial resolution utilizing the temporal structure of synchrotron radiation and aberration correction of the electron optics of the microscope.
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